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Abstract 
 
The production level is determined by the interaction between the biological limits of the plants and the 
influence of the applied technological elements. The research has been carried out in the year 2010 in the USAMV 
experimental field in Jucu. Three varieties of spring wheat have been used in the study, respectively: Pădureni, GK 
Március and GK Tavasz. The one thousand grains weight (TGW) is an incontestably important productivity element 
with implications on quality, as the embryo dimension and the quantity of reserve substances for germination and 
sprout depend on it. TGW is in close connection to production, as big grain varieties can have a larger production 
capacity. The mass/weight of 1000 grains is firstly influenced by the genetic factor, respectively by the variety (F= 
151.905***, according to the Fisher sample), followed by the interaction variety x density (F = 13.156***), and then by 
density and less by fertilisation. The Pădureni and GK Március varieties have similar TGW values, and GK Tavasz has 
the weight of 1000 grains 4.39 g smaller than Pădureni, respectively 32.88 g, the largest TGW values being recorder for 
a density of 250 wg/m2. The average weight of grains/ear was 1.62 g for the Pădureni variety, the other varieties having 
quite similar values for this aspect. Out of the researched factors, the variety has the largest influence on the number of 
grains on the ear (F = 73.850***), and then fertilisation, the interaction V x D and the density factor. The average 
number of grains/ear was 42.63 with Pădureni, 39.57 with GK Március and 47.14 with GK Tavasz. 
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1. Introduction 
 
Wheat is one of the oldest cultivated plants, 
used as ”everyday bread” by more than half of the 
globe`s population [4]. It is among the majorly 
important plants both worldwide and in Romania, as 
it is the main cereal from which bread is made on all 
the planet`s continents. It has been claimed that no 
other food satisfies in such a balanced and 
economical way man`s needs for nutrients as wheat 
bread [1]. 
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Undoubtedly, for carrying out this research 
we need, first of all, good mastering of the 
knowledge about the biological characteristics of 
spring wheat. Knowing the growth stages is useful 
for identifying the critical moments in the 
vegetation cycle of the plants, in which the 
environmental factors operate in a limiting way on 
the production components and for deciding the 
right moment to carry out different technological 
interventions in the culture technology [4, 5]. 
The production level is determined by the 
interaction between the biological limits of the 
plants and the influence of the applied technological 
elements. The size of the production obtained for 
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the spring wheat culture depends on the number of 
seeds produced and their average weight [3]. 
The production yield is elaborated during the 
vegetation phases, from the setting of the culture in 
the field to the filling of the grains by the successive 
formation of the different components: the number 
of sprouted plants/m2, the number of brothers/m2, 
the number of ears/m2, the number of spikelets/ear, 
the number of grains/ear and the one thousand grain 
weight [2]. 
 
2. Material and Method 
 
The research has been carried out in the year 
2010 in the USAMV experimental field in Jucu, 
which is situated in the middle flow meadow of the 
Somesul Mic river which separates the Somesan 
Plateau and the Transylvanian Plain, with a 
geographical localisation of 46045` north latitude 
and 23045’ east longitude. The average altitude is 
between 280 and 360 m. 
In order to achieve the targeted aims, a 
trifactorial type of experience has been organised, 
with randomised setting, of the type 3A x 3B x 3C 
x3R, as three factors were taken in consideration for 
the study, with three graduations in three repetitions: 
Factor A, variety, with 3 graduations: a1(S1) – 
Pădureni; a2(S2) – GK Március; a3(S3) – GK 
Tavasz; Factor B, sowing density, with 3 
graduations: dl = 250 wg/mp; d2  = 375 wg/mp; d3 = 
500 wg/mp. Factor C, fertilisation, with 3 
graduations: F1 =  N70P70K0; F2 = N100P100K0 + foliar 
(Fertitell); F3 = N120P120K0. 
The experimental alternatives were harvested 
as sheaves by plucking the plants, which were then 
analysed in the laboratory for carrying out the 
following determinations and analyses: plant height, 
the number of brothers/plant, the length of the main 
ear, the number of fertile and sterile spikelets on the 
main ear, the total weight of the plant, the weight of 
the main ear, the number of grains/ear, the one 
thousand grain weight, the grains weight/plant, the 
harvest index, the protein content, the wet gluten 
content. 
The statistical processing of the experimental 
results was achieved by the variation analysis [6]. 
The biological production was calculated based on 
the productivity elements, respectively: the average 
number of ears/m2, the average number of grains on 
the ear and TGW, using the formula: 
 
 
                    Nsp X Nb X MMB 
Q kg/ha = ----------------------------- ,  
                                 100 
 
in which: 
Q kg/ha= average production (kg/ha); 
Ne= the average number of ears/m2; 
Ng= the average number of grains on the ear; 
TGW = the 1000 grains weight (g). 
 
The physical production was determined by 
weighing the production obtained on each parcel 
separately. 
 
3. Results and Discussions 
 
The one thousand grains weight (TGW) is an 
incontestably important productivity element with 
implications on quality, as the embryo dimension 
and the quantity of reserve substances for 
germination and sprout depend on it. TGW is in 
close connection to production, as big grain varieties 
can have a larger production capacity.  
The variation analysis allowed for a large 
number of possible comparisons, which made 
presenting the final results in a single synthesis table 
difficult 1.  
Regarding the one thousand grains weight, 
which is considered an important seed quality 
assessment physical parameter, it follows that it is 
firstly influenced by the genetic factor, respectively 
by the variety (F = 151.905***, according to the 
Fisher sample), followed by the interaction variety  
x density (F = 13.156***), and then by density and 
less by fertilisation. The values obtained confirm the 
results reported by other researchers, which 
correlate the one thousand grains weight with the 
dimension of the grains. 
The number of grains on the ear is an 
important component of the spring wheat 
production. This production component depends on 
the differentiation capacity of the fertile spikelets 
and the nutrition level available for the plants at the 
respective moment.  
Out of the researched factors, variety has the 
greatest influence on the number of grains on the 
ear, followed by fertility, V x D interaction and the 
density factor. 
The largest number of grains/ear was obtained 
with the GK Tavasz variety, followed by the 
Pădureni, and the least were obtained with GK 
Március (table 2). The average number of grains/ear 
was 42.63 with Pădureni, 39.57 with GK Marcius 
and 47.14 with GK Tavasz.  
The ear grains weight represents an especially 
important component, which depends on hereditary 
factors, on variety plasticity, but also, to a great 
extent, on the climatic factors in the period of the 
grain filling.  
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  Table 1.The variation analysis and the F sample for the trifactorial experiment (3x3x3) for the 1000 grains aspect (g) 
The cause for variation Ear GL 
        Ear 
V2=   ----- 
        GL 
F Sample 
V2v 
F=------- 
V2E 
V (Variety) 409.055 2 204.527 151.905*** 
D (Density) 8.040 2 4.020 9.002*** 
F (Fertilisation) 2.946 2 1.473 3.330* 
V x D 23.502 4 5.875 13.156*** 
S x F 6.125 4 1.531 3.460* 
D x F 6.950 4 1.737 3.930* 
V x D x F 27.449 8 3.431 7.760*** 
R (Repetition) 0.966 2 - - 
Other types of interaction 20.970 - - - 
Error V 5.385 4 1.346 - 
Error D 5.359 12 0.446 - 
Error F 15.942 36 0.442 - 
TOTAL 531.723 80 - - 
 
  Table 2. The variation analysis and the F sample for the trifactorial experiment (3x3x3) for the number of grains on  
    the year 
The cause for variation 
 Ear GL 
          Ear 
V2=   ----- 
         GL 
F Sample 
V2v 
F=------- 
V2E 
V (Variety) 782.275 2 391.138 73.850*** 
D (Density) 64.403 2 32.201 15.985** 
F (Fertilisation) 132.037 2 66.018 36.265*** 
V x D 130.638 4 32.659 16.216** 
V x D x F 82.561 8 10.320 5.669** 
Other types of interaction 196.021 68 - - 
Error V 21.185 4 5.296 - 
Error D 24.174 12 2.014 - 
Error F 65.535 36 1.820 - 
TOTAL 1387.935 80 - - 
 
   Table 3. The influence of the V (Variety) factor on the grain/ear weight for the spring wheat varieties tested in the  
    year 2010 in Jucu 
Symbol Variety Grain/ear weight (g) Difference from V1 Signification 
V1 Pădureni 1.62 Mt. - 
V2 GK Március 1.50 -0.12 - 
V3 GK Tavasz 1.57 -0.05 - 
DL 5% = 0.12; DL 1% = 0.20;   DL 0.1% = 0.37.  
 
    Table 4. The influence of the D (Density) factor on the grain/ear weight for the spring wheat varieties tested in the  
     year 2010 in Jucu 
Symbol Variety Grain/ear weight (g) Difference from V1 Signification 
D1 250 b.g./m2 1.60 Mt. - 
D2 375 b.g./m2 1.60 0.00 - 
D3 500 b.g./m2 1.47 -0.13 000 
DL 5% = 0.06; DL 1% = 0.08; DL 0.1% = 0.11.  
 
The fertilisation factor contributed to the 
growth of the grains/ear weight with 0.09 and 0.17 g 
(table 5). A particularly important factor which 
contributes to the decrease of weight of the grains 
on the ear is represented by the foliar diseases, 
especially those of the ear [3]. The average weight 
of the grains/ear was 1.62 g for the Pădureni variety, 
the other varieties having quite similar values for 
this aspect (table 3). This means that regarding the 
grains/ear weight there were no differences for the 
three varieties tested in this experiment. The weight 
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of the grains on the ear is also influenced by the 
sowing density and the nutrition level of the plants.  
As it can be noticed from the data presented 
in table 6, the low sowing densities have achieved 
the highest weight of the grains on the ear. For a 
density of 500 w.g./m2  very significant but negative 
differences have been obtained as compared to the 
other densities (table 4). The harvest index does not 
belong to the category of the morphological 
production components. Most improvers classify the 
harvest index in the category of the physiological 
components involved in the production formation. 
 
   Table 5. The influence of the F (Fertilisation) factor on the grain/ear weight for the spring wheat varieties tested in the  
   year 2010 in Jucu 
Symbol Variety Grain/ear weight (g) Difference from V1 Signification 
F1 N70P70K0 1.47 Mt. - 
F2 N100P100+foliar 1.56 + 0.09 x 
F3 N120P120K0 1.64 + 0.17 xxx 
DL 5% = 0.07; DL 1% = 0.10; DL 0.1% = 0.13.     
 
 
 
 
 
Nevertheless, considering the fact that 
morphological production elements determined at 
the plant level are used for its evaluation (the 
biological production and the grain production), a 
strict delimitation cannot be achieved between the 
two categories of components. By definition, any 
morphological feature represents the final result of a 
physiological process, in other words, any 
physiological process eventually influences the 
morphological structures. The genotype had the 
largest influence in expressing the harvest index 
(table 6). Out of the tested varieties, GK Tavasz had 
the highest value for the harvest index, respectively 
0.38 (table 7).                            
 
 
   Table 6. The variation analysis and the F sample for the trifactorial experiment (3x3x3) for the harvest index  
The cause for variation Ear  GL 
Ear 
V2=   ----- 
GL 
F Sample 
V2v 
F=------- 
V2E 
V (Variety) 0.106 2 0.053 85.518*** 
D (Density) 0.003 2 0.001 1.989 
F (Fertilisation) 0.003 2 0.001 0.310 
V x D 0.004 4 0.001 1.493 
V x F 0.004 4 0.001 1.601 
D x F 0.001 4 0.0002 0.374 
V x D x F 0.002 8 0.0002 0.422 
R (Repetitions) 0.001 2 0.005 - 
Other types of interaction 0.002 - - - 
Error V 0.002 4 0.0006 - 
Error D 0.008 12 0.0007 - 
Error F 0.025 36 0.0007 - 
TOTAL 0.161 80 - - 
     
 
 
  Table 7. The influence of the V (Variety) factor on the harvest index for the spring wheat varieties tested in the year  
   2010 in Jucu 
Symbol Variety Harvest index Difference from V1 Signification 
V1 Pădureni 0.29 Mt. - 
V2 GK Március 0.31 0.02 * 
V3 GK Tavasz 0.38 0.09 *** 
    DL 5% = 0.02; DL 1% = 0.04; DL 0.1% = 0.07. 
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4. Conclusions 
 
The 1000 grains weight is firstly influenced 
by the genetic factor, respectively by the variety (F 
= 151.905***), according to the Fisher sample, 
followed by the interaction variety x density (F = 
13.156***), and then by density and less by 
fertilisation. 
The Pădureni and GK Március varieties have 
similar TGW values, and GK Tavasz has the weight 
of 1000 grains 4.39 g smaller than Pădureni, 
respectively 32.88 g, the largest TGW values being 
recorder for a density of 250 wg/m2.  
The average weight of grains/ear was 1.62 g 
for the Pădureni variety, the other varieties having 
quite similar values for this aspect. 
Out of the researched factors, the variety has 
the largest influence on the number of grains on the 
ear (F = 73.850***), and then fertilisation, the 
interaction V x D and the density factor.  
The average number of grains/ear was 42.63 
with Pădureni, 39.57 with GK Március and 47.14 
with GK Tavasz. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References 
 
[1]  Ceapoiu N., GH. Bîlteanu, CR. Hera, N.N. Săulescu, 
F. Negulescu, AL. Bărbulescu, 1984, Wheat. Academy 
Socialist Republic of Romania Editors, Bucharest 
 
[2] Cioceanu M., 2008, Comparative study between 
conventional system wheat cultivation technology and 
organic wheat cultivation technology, Ed. UEB, 
Bucharest 
 
[3] Kadar R., 2002, Genotype interaction study in 
achieving quality culture conditions for winter wheat 
bread, PhD Thesis, Library USAMV Cluj Napoca 
 
[4]  Muntean L.S., S. Cernea, G. Morar, M.M Duda., D.I. 
Vârban, S. Muntean, 2011, Phytotechnics, Ed. Risoprint, 
Cluj-Napoca 
 
[5] Rusu T., 2005, Agrotechnica, Ed. Risoprint Cluj-
Napoca 
 
[6] Rusu T., D. Weindorf, P. Moraru, H. Cacovean, V. 
Turcu, 2009, Soil and Plant Methods Researches, Ed. 
Risoprint, Cluj-Napoca 
 
 
